Background Reducing inequalities in access to the National Health Service is a key government priority. This study investigates the extent to which equitable access is achieved in one routinely administered hospital waiting list system.
Introduction
' "The inverse care law", where communities in greatest need are least likely to receive the health services that they require, still applies in too many parts of the country. Inequity in access to services is not restricted to social class and geography; people in minority ethnic communities are less likely to receive the services they need.' (NHS Plan, Ref. 1, p. 107).
Reducing inequalities in access to the National Health Service (NHS) is a key priority of government. 1 The NHS Plan establishes as a key aim the need to address the unequal distribution of health services by targeting deprived areas and improving services for ethnic minority groups. 1 Standard One of the National Service Framework for older people (2001) states the government intention to 'ensure that older people are never unfairly discriminated against in accessing NHS or social care services as a result of their age' and acknowledges that older people from ethnic minority groups are more likely to face discrimination in accessing services.
Waiting times form one small part of a wider concept of access to health services, which encompasses the utilization, provision and delivery of services. 2 Equity in waiting times, in contrast to provision or utilization of health services, is a neglected area of research. The small body of literature on this topic in the United Kingdom and countries with similar health systems has suggested a link between increasing deprivation and increasing waiting time. 3, 4 No significant differences in waiting times according to age have been reported, and no studies examining ethnicity and waiting times have been identified. A small number of studies have analysed waiting times in association with other patient characteristics such as gender or lifestyle. One study has suggested that men and smokers wait significantly longer for cardiac surgery. 5 A recent Canadian study of waiting times to joint arthroplasty also found factors such as smoking, weight and marital status to be significant factors in waiting times, with smokers, the obese and single patients experiencing significantly longer waits. Waiting times were not associated with severity of symptoms. 6 This study investigates the extent to which one hospital in the North West achieves equitable access in relation to waiting Equity in waiting times for two surgical specialties: a case study at a hospital in the North West of England times for secondary care in a small number of surgical specialties.
Methods

Literature search
The literature search (summarized in the Figure) yielded a small number of studies only. Studies of MeSH (Medical Subject Headings) terms for the key studies were carried out to investigate potential flaws in the search strategy. In addition, telephone contact was made with a library of grey literature and e-mail contact with the UK Health Equity Network. None of the above produced any new studies.
Study design
A retrospective study design was employed. Data on completed patient episodes for the period 1 April 2000 to 31 March 2001 were abstracted from the minimum contract dataset after ethical approval was granted. The dataset includes information on patient age, gender, ethnicity and postcode, as well as date of entry and exit from waiting list and type of surgery. Nonelective and emergency cases were excluded. Only those patients resident within Health Authority boundaries were included in the study to simplify postcode analysis of deprivation. Ward level deprivation indices were calculated using the Index of Multiple Deprivation (IMD) 7 for 2000. Electoral wards were ranked in order of deprivation scores then grouped into three categories, to represent patients who lived in the most deprived, partly deprived and least deprived areas. Age was recoded in accordance with the distribution of the data for each specialty, using the median as a cut-off point to account for widely differing age distributions. Because of small numbers, ethnic group was recoded into 'white' and 'non-white'. Patients treated as booked admissions were identified with the intention of analysing these data separately.
Data analysis
Data were analysed using SPSS version 10. Tests for skewness and kurtosis confirmed that the waiting time data were not normally distributed. Data were transformed using natural logarithms, the square root and reciprocal transformations; however, continued, clear evidence of non-normality meant that non-parametric tests were employed.
Waiting times were converted into binary data using the median waiting time. Government targets of 6 and 3 months for in-patient and out-patient treatment, respectively, were initially considered as a proxy for the creation of 'acceptable' and 'unacceptable' binary data for waiting times. This was rejected, as the data used in this research pre-date the announcement of these targets. Logistic regression was performed to investigate any association between waiting time and the four independent variables for each specialty. The ability of each independent variable to predict higher waiting times than were 'normal' within the speciality were calculated, along with the relative probabilities of categories of the variables being associated with higher waiting times. Multiple logistic regression was used to estimate the simultaneous effects of the variables, using the forced entry method, including only those variables achieving significance.
Results
The total number of episodes meeting the study criteria was 4753 ( Table 1) . The number of patients treated as booked admissions were small and these patients were subsequently excluded from analysis, leaving a total of 4306.
Waiting times
Median waiting times for the two specialties were similar at between 4 and 5 months ( were more likely to be female and from an ethnic minority than those treated within the specialty of Orthopaedics. There were missing data on ethnicity for nearly a fifth of Ophthalmology patients. Table 3 shows the results of univariate analysis of waiting times and the four variables of interest for Ophthalmology and Orthopaedics. Different age bands were used for Ophthalmology and Orthopaedic patients to reflect the older median age for Ophthalmology patients. For Ophthalmology there were several significant associations. Longer waiting times were strongly associated with age: older patients were more than half as likely again to be associated with longer than average waiting times. Sex and deprivation group were also significant. Men were 25 per cent less likely and those from the most deprived group 23 per cent more likely to be associated with longer waiting times, although each explained less than 1 per cent of the variation in waiting times. Those from 'non-white' ethnic groups were 12 per cent more likely to be associated with longer waiting times, although this association failed to reach significance. For Orthopaedics similar trends were found with regard to deprivation and age. Those from the most deprived group were again 23 per cent more likely to be associated with longer waiting times than those from less deprived groups, and those older than the median age for the specialty were 15 per cent more likely to be associated with longer waiting times. However, neither deprivation nor age reached significance. In contrast to Ophthalmology, patients who were male and white were respectively 12 per cent and 26 per cent more likely to be associated with longer waiting times. Extreme caution is necessary when interpreting the statistics on ethnicity because of the small sample of 'non-white' patients. Neither ethnic group nor sex of the patient reached significance.
Univariate analysis
Multiple logistic regression: Ophthalmology
Multiple logistic regression was carried out using variables found to have a significant association with waiting times (hence not carried out for Orthopaedics). The inclusion of the variables age, sex and deprivation significantly improved the univariate models for Ophthalmology patients, which was highly statistically significant at p <0.001. All variables retained their significance (Table 4) . Women, those aged over 70 and patients from deprived groups were all significantly more likely to wait longer than men, younger patients and patients from less deprived groups. Age had the largest effect. Patients over 70 were twothirds more likely to be associated with longer waiting times than those under 70. Deprived groups were nearly 30 per cent more likely to be associated with longer waiting times than less deprived and more affluent groups. Men were 20 per cent less likely to be associated with longer waits than women.
Discussion
This study has found evidence of an inverse care law for waiting times to one surgical specialty. Women, older people and those living in more deprived areas were found to be associated with significantly longer waits for Ophthalmology surgery than men, younger people and those living in more affluent areas. Similar trends with regard to deprivation and age were found within the specialty of Orthopaedics, although these associations failed to reach significance. It should be noted that the sample size for Orthopaedics was less than half that for Ophthalmology. A larger sample size may have produced significant results. The positive association between deprivation and waiting times is in common with other studies. 3, 4 It is important to recognize that any association between increased deprivation and long waiting times to health care found by analysing routine information systems is diluted by the fact that these systems do not include data on private practice, which those with reduced earnings will be discouraged from accessing for prompt treatment. It is clearly desirable that efforts to capture and include data on private practice are incorporated in studies of this kind. With regard to sex of the patient, this study has found conflicting evidence. Within the larger specialty of Ophthalmology, women were strongly associated with longer waits than men. For Orthopaedics, the reverse was found, although this failed to reach significance. A previous study on waiting times to cardiac surgery reported that women were associated with shorter waits than men, although the study also suggested that females were less likely to be referred and more likely to be in need of urgent surgery. 5 Age and ethnicity have largely been neglected by previous studies. This study found age to have a strong, significant, positive association with waiting times for Ophthalmology and a weaker, non-significant positive association for Orthopaedics. Within the larger specialty, this provides strong evidence to support the Government's concern with redressing the inverse care law with regard to age. The study did not pick up significant differences on the basis of ethnicity for either specialty. However, it should be noted that samples of 'non-white' patients were small, even after combining ethnic minority groups into two crude categories. Further monitoring of waiting times in relation to ethnicity should combine several years' data to increase sample sizes. In addition, the large amount of missing data is a cause for concern.
Strengths and weaknesses of the study
A strength of the method employed in this study is that routinely available data can be quickly and cheaply employed to highlight potential inequities in waiting times. A weakness of this type of analysis, however, is that it does not control for urgency or severity of condition, information that is not routinely recorded in this country. Although most previous studies focused on cardiac surgery, the surgical specialties chosen here are largely concerned with improving quality of life rather than with saving lives. As such, perceptions of urgency are perhaps more likely to be based on subjective assessments rather than clinical need. Analysis of Scottish data, which do include information on urgency, found that deprived groups were significantly less likely to be perceived as having an urgent need for cardiac surgery. 3 It may be that perceptions of urgency are influenced by socio-demographic characteristics of the patient such as level of education, gender and particularly age and ability to benefit from surgery. Alternatively, these may be confounded by factors that are not routinely recorded and hence could not be included in this analysis. There is a case for strengthening the databases used to incorporate information on factors such as smoking, body mass index and marital status. Other management factors such as the distribution of work between consultants and policies on emergency beds may also contribute to inequities. There is clearly a need for further research to identify how and why inequities such as these occur.
Routine waiting list systems can discriminate against particular groups in society. This study, based at one hospital in the North West, suggests that when significant differences in waiting times are captured, older patients, women and those from deprived groups are likely to wait significantly longer for surgery. The implications for clinicians and policy-makers are that, in the search for efficiency, equity may suffer.
There is a need to identify and remove inequities from routine waiting list systems. One way of doing this is to ensure that decisions about prioritizing patients are made according to clear, transparent and agreed criteria that reflect patient need. This issue is made all the more pressing as the NHS moves towards booked admission systems. This study provides evidence to support the monitoring of waiting times. Equity is rarely monitored and cannot be assumed. 2, 4, 8, 9 
